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Description 

Background of the Invention 

The present invention is directed to probe stations 
for making highly accurate measurements of high- 
speed, large scale integrated circuits at the wafer level, 
and of other electronic devices. More particularly, the 
invention relates to such a probe station having a con- 
trolled-environment enclosure for isolating the wafer- 
supporting chuck and probe(s) from outside influences 
such as electromagnetic interference (EMI), moist air 
during low : temperature measurements, and/or light. 

For sensitive probing applications where electro- 
magnetic interference or light must be eliminated, or 
where probing must be conducted at low test tempera- 
tures, an enclosure must be provided surrounding the 
test area. For low-temperature testing, the enclosure 
must provide a substantially hermetic seal for the intro- 
duction of a dry purge gas, such as nitrogen or dry air, 
to prevent condensation of moisture onto the wafer at 
the low test temperature. 

Two different approaches have been used in the 
past for providing, a controlled-environment enclosure. 
One approach has been to provide a large enclosure 
which surrounds the entire probe station, including its 
chuck and/or probe positioning mechanisms, as exem- 
plified by the controlted-environment^nclosures mar : 
keted by the Micromanipulator Company, Inc. of Carson 
City, Nevada and Tempt ronic Corporation of Newton; 
Massachusetts. However such large enclosures have 
several drawbacks. One of these is that they require the . 
user to manipulate the station controls-through the'-cbnj 
fines of rubber gloves mounted' on tn"e^bci6sureT'^§gs 
ing set-up and operation of the probe Station more. djffc^ 



cult and time-consuming for the operator Another d'raw^ T 
back is that the large volume of these enclosures re- 
quires a large volume of dry purge gas : requiring anSbr- ' 
respondingly high charging time after each unloading;,, 
and loading sequence, and a correspondingly nfg~hxc^"-= 
of the purge gas. These large enclosures also occupy 
an excessive amount of valuable laboratory space. Fi- 
naily, where the enclosure surrounds the entire probe 
station, the device being tested is not shielded from the 
electromagnetic interference of probe station position- 
ing motors and other sources of electrical noise on the 
station itself. 

An alternative approach to controlled-environment 
enclosures for probe stations is a compact, integrated 
enclosure as exemplified in an article by Yousuke 
Yamamoto. entitled "A Compact Self-Shielding Prober 
for Accurate Measurement of On-Wafer Electron Devic- 
es." appearing in IEEE Transactions on Instrumentation 
and Measurement, Volume 33, No. 6. December 19S9, 
pp 1033-1092. This controlled-environment enclosure 
s very compact since it is pan of the probe station struc- 
ture and encloses only the wafer -supporting surface of 
Te chuck and ihe probe tips. While the small, integral 



enclosure solves some of the aforementioned problems 
of the larger enclosures, it is incapable of maintaining 
any electromagnetic or hermetic seal during relative po- 
sitioning movement between the chuck wafer-support- 
5 ing surface and the probe tips along the axis of approach 
by which the probe tips and chuck approach or withdraw 
from each other Such a drawback is particularly critical 
with respect to thermal testing requiring a dry purge gas, 
since each repositioning of the wafer and probe relative 
10 to each other opens the enclosure and therefore re- 
quires re-purging. Moreover no individual probe tip 
movement to accommodate different contact patterns is 
provided with such an enclosure, thus sacrificing flexi- 
bility of the probe station to test a wide variety of different 
is devices. 

A probe station with an enclosure and stationary 
probes is disclosed in US-A-3 710 251. In US-A-3 333 
274 a probe station according to the preamble of claim 
1 is disclosed. In DE-A-3 114 466 seals which allow lat- 
20 eral movement are disclosed. 

According to the present invention there is provided 
a probe station comprising a substantially planar sur- 
face for holding a test device on said surface, a holder 
for an electric probe for contacting the test device, and 
25 a pair of positioning mechanisms for selectively moving 
both said surface and said holder independently of each 
other toward or away from the other, characterised by 
a compact enclosure surrounding said surface and pro- 
viding a controlled environment, the integrity of which 
30 can be maintained despite movement by said position- 
ing mechanisms of each one of said surface and holder 
respectively, toward or away from the other along an ax- 
% —~ is of approach .^eaxh ^one of said pair of positioning 
mechan ferns, being Jocated at least partially outside of 
^^salf¥nc los u rera^ndj,exten din g between the exterior and 
~ : " IrTe nbr'of th~ e ' e h closure.' 

7 * " ' The present^rnvent'ion compatibly solves all of the 
" foregoing drawbacks of the prior probe stations by pro- 

; ■ viding a probe station having an integrated environment 

0~''conrr3\^ertc\6sure of relatively small size, with the posi- 
tioning mechanism or mechanisms which position the 
probe(s) and/or wafer relative to each other being locat- 
ed at least partially outside of the enclosure. Despite the 
small size of the enclosure, however, the integrity of its 

15 EMI, hermetic, and/or light sealing capability is main- 
tained throughout movement by the positioning mecha- 
nism of the wafer supporting surface or probe holder 
along the axis of approach, or along the other position- 
ing axes. Such maintenance of the sealing integrity ol 

50 (he enclosure despite positioning movement is made 
possible by extending the positioning mechanism or 
mechanisms movably and sealably between the exteri- 
or and interior of the enclosure. 

The sealing provided by the enclosure in the pre- 

55 i'erred embodiment is effective with respect to all three 
major environmental influences, i.e. EMI, substantial air 
leakage, and light: however it is within the scope of the 
irvention icr the sealing capability to be effective with 
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respect to any one or more of these influences, depend- 
ing upon the application for which the probe station is 
intended. Likewise, in the preferred embodiment, multi- 
ple positioning mechanisms extend between the exteri- 
or and interior of the enclosure for positioning the wafer- 
supporting surface, the probes independently, and the 
probes in unison; however it is within the scope of the 
invention to provide any one or more of such positioning 
mechanisms in conjunction with the enclosure. 

The foregoing and other objectives, features, and 
advantages of the invention will be more readily under- 
stood upon consideration of the following detailed de- 
scription of the invention, taken in conjunction with the 
accompanying drawings. 

Brief Description of the Drawings 

FIG. 1 is a partial front view of an exemplary em- 
bodiment of a wafer probe station constructed in accord- 
ance with the present invention. 

FIG. 2 is a top view of the wafer probe station of 
FIG. 1. 

FIG. 2A is a partial top view of the wafer probe sta- 
tion of FIG. 1 with the enclosure door shown partially 
open. 

FIG. 3 is a partially sectional and partially schematic 
front view of the probe station of FIG. 1 . 

FIG. 4 is a top view of the sealing assembly where 
the wafer positioning mechanism extends through the 
bottom of the enclosure. 

FIG. 5A is an enlarged top detail view taken along 
line 5A-5A of FIG. 1. 

FIG. 5B is an enlarged top sectional view taken 
along line 5B-5B of FIG. t. 

FIG, 6 is a top detail view of the chuck assembly^ 
taken along line 6-6 of FIG. 3. 
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Mounted atop the platen 12 are multiple individual 
probe positioners such as 24 (only one of which is 
shown), each having an extending member 26 to which 
is mounted a probe holder 28 which in turn supports a 
respective wafer probe 30. The wafer probe 30 has a 
downwardly-inclined coplanar transmission line probe 
tip 32 for contacting wafers and other test devices 
mounted atop the chuck assembly 20, although other 
kinds of tips can be used as well. The probe positioner 
24 has micrometer adjustments 34, 36 and 38 for ad- 
justing the position of the probe holder 28, and thus the 
probe 30, along the X, Y and Z axes respectively, rela- 
tive to the chuck assembly 20. The Zaxis is exemplary 
of what is referred to herein loosely as the "axis of ap- 
proach" between the probe holder 28 and the chuck as- 
sembly 20, although directions of approach which are 
neither vertical nor linear, along which the probe tip and 
wafer or other test device are brought into contact with 
each other, are also intended to be included within the 
meaning of the term "axis of approach.' A further mi- 
crometer adjustment 40 adjustably tilts the probe holder 
28 so that the plane of the probe tip 32 can be made 
parallel to the plane of the wafer or other test device 
supported by the chuck assembly 20. As many as twelve 
individual probe positioners 24, each supporting a re- 
spective probe, may be arranged on the platen 12 
around the chuck assembly 20 so as to converge radi- 
ally toward the chuck assembly similarly to'the spokes 
of a wheel. With such an arrangement, each individual 
.positioner 24 can independently adjust its respective 
probe in the X, Y and Z directions, while the jacks 14 
cajn be actuated to raise or lower the platen 1 2 and thus 
laTf o f"' th'e *pos i tion ers 24 and Their respective probes in 



unison. 



Description of the Preferred Embodiment 

With reference to FIGS. 1, 2 and 3, an exemplary 
embodiment of the probe station of the present invention 
comprises a base 10 (shown partially) which supports 
a platen 12 through a number of jacks 14a, 14b, 14c, 
14d which selectively raise and lower the platen verti- 
cally relative to the base by a small increment (approx- 
imately one-tenth of an inch) for purposes to be de- 
scribed hereafter. Also supported by the base 10 of the 
probe station is a motorized wafer positioner 16 having 
a rectangular plunger 18 which supports a movable 
chuck assembly 20. The chuck assembly 20 passes 
freely through a large aperture 22 in the platen 1 2 which 
permits the chuck assembly to be moved independently 
of the platen by the positioner 1 6 along X. Y and Z axes, 
i.e. horizontally along two mutually-perpendicular axes 
X and Y and vertically along the Z axis. Likewise, the 
plater. 1 2. when moved vertically by the jacks 1 4, moves 
independently ci the chuck assembly 20 and the posi- 
tioner 16 



40 



45 



,^"-..^A7r enviFdn m in t c ont roi ' e ndos ur e _i s compos ed o f 
Wffilpf^^ox portion 1 ^ l^icflpttTached to" "the platen 
'12/ and a lower box portion 44 rigidly attached to the 
base 10. Both portions are made of steel or other suit- 
,.able electrically conductive material to provide EMI 
^hT eld ing. To accommodate the small vertical movement 
between the two box portions 42 and 44 when the jacks 
14'are actuated to raise or lowef the platen 1 2, an elec- 
trically conductive resilient foam gasket 46, preferably 
composed of silver or carbon-impregnated silicone, is 
interposed peripherally at their mating juncture at the 
front of the enclosure and between the lower portion 44 
and the platen 1 2 so that an EMI, substantially hermetic., 
and light seal are all maintained despite relative vertical 
movement between the two box portions 42 and 44. 
Even though the upper box portion 42 is rigidly attached 
to the platen 12, a similar gasket 47 is preferably inter- 
posed between the portion 42 and the top of the platen 
to maximize sealing 

With reference to FIGS. 5A and 5B, the top of the 
upper box portion 42 comprises an octagonal steel box 
45 having eight side panels such as ^9a and 49b 
through which the extending members 26 of the respec- 
tive prcbe positioners 2^ can penetrate movably. Each 
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panel comprises a hollow housing in which a respective 
sheet 50 of resilient foam : which may be similar to the 
above-identified gasket material, is placed. Slits such as 
52 are partially cui vertically in the foam in alignment 
with slots 54 formed in the inner and outer surfaces of 
each panel housing, through which a respective extend- 
ing member 26 of a respective probe positioner 24 can 
pass movably. The slitted foam permits X t Y and Z 
movement of the extending members 26 of each probe 
positioner, while maintaining the EMI, substantially her- 
metic, and light seal provided by the enclosure. In four 
of the panels, to enable a greater range of X and Y 
movement, the foam sheet 50 is sandwiched between 
a pair of steel plates 55 having slots 54 therein, such 
plates being slidable transversely within the panel hous- 
ing through a range of movement encompassed by larg- 
er slots 56 in the inner and outer surfaces of the panel 
housing. 

Atop the octagonal box 48, a circular viewing aper- 
ture 58 is provided, having a recessed circular transpar- 
ent sealing window 60 therein. A bracket 62 holds an 
apertured sliding shutter 64 to selectively permit or pre- 
vent the passage cf light through the window A stereo- 
scope (not shown) connected to a CRT monitor can be 
placed above the window to provide a magnified display 
of the wafer or other test device and the probe tip for 
proper probe placement during_set-up or operation. Al- 
ternatively, the window 60 can be removed and a micro- 
scope lens (not shown) surrounded by a foam gasket 
can be inserted through the viewing aperture 58 with the 
foam providing EMI. hermetic and light sealing. 

The upper box portion 42 of the environment control- 
enclosure also inc!udes_a hingetl-sj eej. door 68 which, 
p ivot s outwardly about the p i voT~ajc is-gj~ a . h in ge . 75Va is ■ 
shown in FIG. 2 A. The h in g eJ^iasgs Ihje^ pf-downward- ; 
ly toward the top cf the upper box QO$ori~42 scTthat it... 
forms a tight overlapping : sliding peripheral'seat 66a 
with the top of the upper box portion. VVhen the door is 
open, and the chuck assembly 20 is jrnpved;by_ihe po- 
sitioner 16 beneath the doer opening as shown in FIG. 
2A. the chuck assembly is accessible for loading and 
unloading. 

With reference to FIGS. 3 and 4, the sealing integ- 
rity of the enclosure is likewise maintained throughout 
positioning movements by the motorized positioner 16 
due to the provision of a series of four sealing plates 72, 
74, 76 and 73 stacked slidably atop one another. The 
sizes of the plates progress increasingly from the top to 
the bottom one, as do the respective sizes of the central 
apertures 72a : 74a. 75a and 78a formed in the respec- 
tive plates 72. 74. 75 and 78. and the aperture 79a 
formed in the bottom 44a of the lower box portion 44. 
Thecentral aperture 72a in the top plate 72 mates close- 
ly around the bearing housing 1 3a of the vertically-mov- 
able plunger 13. The next plate in the downward pro- 
gression, plate 74. has an upwardly-projecting periph- 
eral margin 74b v/h;ch limits the extent to which the plate 
72 can slide across the too cf the plate 7^ The central 



aperture 74a in the plate 74 is of a size to permit the 
positioner 16 to move the plunger 13 and its bearing 
housing 13a transversely along the X and Y axes until 
the edge of the top plate 72 abuts against the margin 
s 74b of the plate 74. The size of the aperture 74a is. how- 
ever, too small to be uncovered by the top plate 72 when 
such abutment occurs, and therefore a seal is main- 
tained between the plates 72 and 74 regardless of the 
movement of the plunger 18 and its bearing housing 
10 along the X and Y axes. Further movement of the plung- 
er 18 and bearing housing in the direction of abutment 
of the plate 72 with the margin 74b results in the sliding 
of the plate 74 toward the peripheral margin 76b of the 
next underlying plate 76. Again, the central aperture 76a 
is in the plate 76 is large enough to permit abutment of the 
plate 74 with the margin 76b t but small enough to pre- 
vent the plate 74 from uncovering the aperture 76a, 
thereby likewise maintaining the seal between the 
plates 74 and 76. Still further movement of the plunger 
20 18 and bearing housing in the same direction causes 
similar sliding of the plates 76 and 78 relative to their 
underlying plates into abutment with the margin 78b and 
the side of the box portion 44, respectively, without the 
apertures 73a and 79a becoming uncovered. This corn- 
25 bination of sliding plates and central apertures of pro- 
gressively increasing size permits a full range of move- 
ment of the plunger-18 along the X and Y axes by the 
positioner 16 t while maintaining the enclosure in a 
sealed condition despite such positioning movement. 
30 The EMI sealing provided by this structure is effective 
even with respect to the electric motors of the positioner 

16;- since they are located below the sliding plates. 

_ With,, particular reference to FIGS. 3 and 6 : the 
— chuck "assembly 20 is of a unique modular construction 
.:^^r ! ^^^' t ^ : ^^ w ^^ r without an environment control en- 
... : closure. The plunger 18 supports an adjustment plate 
31 which in turn supports a rectangular stage 33 which 
detachably mounts a circular wafer chuck 60 of conven- 
« - Jional design by means of screws such as 37. Shims 
40. such as 35 providing leveling. The wafer chuck 60 has 
a planar upwardly-facing wafer-supporting surface 62 
having an array of vertical apertures 84 therein. These 
apertures communicate with respective chambers sep- 
arated by O-rings 83, the chambers in turn being con- 
45 nected separately to different vacuum lines 90a, 90b, 
90c communicating through separately-controlled vac- 
uum valves (not shown) with a source of vacuum. The 
respective vacuum lines selectively connect the respec- 
tive chambers and their apertures to the source of vac- 
50 uum to hold the wafer or alternatively isolate the aper- 
tures from the source of vacuum to release the wafer, 
in a conventional manner. The separate operability of 
the respective chambers and their corresponding aper- 
tures enables the chuck to hold wafers of different di- 
55 ameters. 

In addition to the circular wafer chuck 30, up to four 
auxiliary chucks such as 92 and 94 are detachably 
mounted on the corners of the siege 33 by screws such 
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as 96 independently of the wafer chuck 80. Each auxil- 
iary chuck 92, 94 has its own separate upwardly-facing 
planar surface 100. 102 respectively, in parallel relation- 
ship to the surface 82 of the wafer chuck 80. Vacuum 
apertures 104 protrude through the surfaces 100 and 
1 02 from communication with respective chambers 1 06, 
108 within the body of each auxiliary chuck. Each of 
these chambers in turn communicates through a sepa- 
rate vacuum line 110 and a separate independently-ac- 
tuated vacuum valve 114 with a source of vacuum 118 
as shown schematically in FIG. 3. Each of the valves 
1 1 4 selectively connects or isolates a respective cham- 
ber 106 or 108 with respect to the source of vacuum 
independently of the operation of the apertures 84 of the 
wafer chuck 80, so as to selectively hold or release a 
contact substrate or calibration substrate located on the 
respective surfaces 1 00 and 1 02 of the auxiliary chucks 
independently of the wafer. 

The detachable interconnection of the auxiliary 
chucks 92 and 94 with respect to the wafer chuck 60 
enables not only the independent replacement of the dif- 
ferent chucks but also enables the respective elevations 
of the surfaces of the chucks to be adjusted vertically 
with respect to each other. As shown in FIG. 3, auxiliary 
chuck shims such as 120 can be inserted between the 
stage 83 and the auxiliary chuck to adjust the elevation 
of the auxiliary chuck's upper surface relative to that of 
the wafer chuck BO and the other auxiliary.chuck(s). This 
compensates for any differences in' thicknesses be- 
tween the wafer, contact substrate and calibration_sub- 
strate which are simultaneously carried by the chuck as- 
sembly 20, so that the probes are easily transferable 
from one to the other without differences in contact pres : " 
sure or the threat of damage to the P rofreZj^^p^-- j.. 

When used with an environment control enclosure, "~ 
the vacuum valves 114 of the respective -auxilif ry 
chucks are located remotely from the chucks, and pref-. 
erably exterior of the enclosure as indicated schemaTi 1 
cally in FIG. 3 to enable control of the auxiliary chucks 
despite the impediment to access created by the enclo- ' 
sure. This enables use of auxiliary chucks compatibly * 
with such an enclosure, which is particularly critical be- 
cause the presence of the auxiliary chucks eliminates 
the need for repetitive unloading and loading of contact 
substrates and calibration substrates during set-up and 
calibration, and thus eliminates the attendant need for 
repetitive and time-consuming purging of the environ- 
ment control enclosure. The modular detachably inter- 
connected chuck assembly is also particularly advanta- 
geous when combined with a controlled-environment 
probe station because of the need for interchangeabili-y 
of the numerous different types of wafer chucks usable 
with such a probe station. 

The terms and expressions which have been em- 
ployed in the foregoing specification are used therein as 
terms of description and not of limiiation, anc there is 
no intention, in the use of such lerms and expressions, 
of excluding equivalents ol the features shown and de- 



scribed or portions thereof, it being recognized that the 
scope of the invention is defined and limited only by the 
claims which follow. 



Claims 

1. A probe station comprising a substantially planar 
surface (82) for holding a test device on said surface 

io (82). a holder (28) for an electric probe (30) for con- 
tacting the test device, and a pair of positioning 
mechanisms (16,24) for selectively moving both 
said surface (82) and said holder (28), independ- 
ently of each other, toward or away from the other, 

'5 characterised by a compact enclosure (12,42,44) 
surrounding said surface (82) and providing a con- 
trolled environment, the integrity of which can be 
maintained despite movement by said positioning 
mechanisms (16,24) of each one of said surface 

20 (82) and holder (28), respectively, toward or away 
from the other along an axis of approach, each one 
of said pair of positioning mechanisms (16,24) be- 
ing located at least partially outside of said enclo- 
sure (12,42,44), and extending between the exteri- 

25 or and interior of the enclosure (12,42,44). 

2. The probe station of claim 1 wherein said enclosure 
provides a substantially hermetic seal around said 
surface. 

30 

3. The probe station of Claim 1 wherein said enclosure 
provides a shield against electromagnetic interler- 

- -* ' ence. 

'3S-~ 4. * : The probe station "oTCIaim Twhe'rein said enclosure 

1Z* : (12,42,44) includ es "a ; p I u ra It ty of resilient s h e ets 
• (50) each with.an aperture (52)Jherein for maintain- 
ing a controlled environment integrity around said 
surface (82) despite movement by said positioning 

~*o\ ;„'_; mechanism (24)_of said holder (28) toward or away 
from said surface (82), said positioning mechanism . 
(24) including a member (26) extending movably 
between the exterior and the interior of said enclo- 
sure (12,42,44) through one of said apertures (52) 

is and movable with respect to said enclosure 
(12,42,44) without breaching the integrity of the 
controlled environment. 

5. The probe station of Claim 4 v/herein said enclosure 
so • (12,42,44) includes at least one sealing plate (55) 

which is movable with respect to the remainder of 
said enclosure (12,42,44) and through which said 
member (26) protrudes, one of said resilient sheets 
(50) being mounted on said sealing plate (55) so as 
55 to move in unison with said plate (55) with respect 
to the remainder of said enclosure (1 2,42.44). 

6. The probe station ol Claim 5 wherein said sealing 
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plate (55) is slidably movable with respect to the re- 
mainder of said enclosure (12,42.44). 

7. The prcbe station of Claim 1 further including a plat- 
form (12,42) mounting a plurality of said holders s 
(29) and a third positioning mechanism (14a, 14b, 
14c,14d) for selectively moving said platform 

(1 2,42) and thereby moving said plurality of holders 
(2fi) in unison toward or away from the test device. 

10 

8. The probe station of Claim 7 wherein said plurality 
of holders (28) are movably mounted on said plat- 
form (12 : 42) independently of each other so as to 
be movable separately toward or away from the test 
device, '5 



9. The probe station of Claim 7 wherein all of said po- 
sitioning mechanisms (14,24; 14a v 14b.14c,14d) 
are located at least partially outside of said enclo- 
sure (12,42.44). 20 

10. The probe station of Claim 1 wherein said position- 
ing mechanism (16) for selectively moving said sur- 
face can move said surface (62) relative to said 
holder (23) in a direction substantially parallel to the 25 
plane of said surface (82) and wherein said enclo- 
sure (12 : 42.44) includes . multiple plates 
(72,74,76,76) slidable wiTh" respect to each other 
and with respect to the remainder of said enclosure 
(12,42,44). each plate (72.74.76,78) arid apertures 30 
(72a,74a,76a,78a) being of different sizes, and said 
positioning mechanism (16) for moving said surface 
(S2) includes a member (1 g] ejxljndingjh rough sajd 
apertures (72a : 74a s 7oa Z2§§E^ ~~~s a~cf-' : 5 ;p late s^Ti^ 
(72,7476,76) between th e'^xesp^an^niehor 6V' ^5 
said enclosure ( 1 2.42", £4 )"a^cj^Qv"able~ln said ci- 
rection relative to said enclosure (1 2,42 : 44ysaicT* 
plates (7274 : 76 ; 73) being capable of maintaining 

a controlled environment integrity^ round. said sur : 
face (82) despite movement of said member*(l3)Tn " *o 
said direction. 

11. The probe station as claimed in Claim 1, said en- 
closure ( 1 2,42,44) having an upper box portion (42) 
movable in a vertical direction relative to a lower box 45 
portion (44) whilst maintaining a seal around said 
surface. 

1 2. The prcbe station of Claim 2 wherein said enclosure 
provides a shield against light. so 
« 

13. The prcbe station of Claim 1 wherein said enclosure 
(12,42.44) has an opening for providing access to 
said surface (E2) for enabling different les\ devices 

io be placed on said surface through said opening, 55 
and a dcor (65) lor selectively closing said opening, 
each positioning mechanism ( " 6.24) being capable 
ol mechanically transferring movement \c the cor- 



responding one of said surface and said holder 
while said door is closed. 

14. The probe station of Claim 11 wherein said holder 
(2S) is movable by its respective positioning mech- 
anism (24) both toward and away from, and laterally 
with respect to, said upper box portion (42). 

15. The probe station of Claim 11, including a further 
holder (28) for a further electrical probe (30), and a 
further positioning mechanism (14a,14b,14c,14d) l 
each holder (28) being supported by said upper box 
portion (42) of said enclosure and said upper box 
portion being movable by said further positioning 
mechanism so as to move both of said holders (28) 
in unison. 

16. The probe station of Claim 1, including a further 
holder (28) for a further electrical probe (30), and a 
further positioning mechanism (24) for moving said 
further holder (29), an upper portion (42) of said en- 
closure defining at least a pair of openings (52) each 
for separately receiving the insertion of a respective 
mechanical member (26) into said enclosure from 
a respective positioning mechanism (24) for moving 
a respective electrical probe (30). 

17. Use of a probe station as claimed in any one of the 
preceding claims to probe a test device. 

Patentanspruche 

"TT ~"Pr uTsiaTiofr : we \Eh e eine im wesentlichen ebene 
Flache (82) zum Halten einer Prufeinrichtung auf 
der Flache (82), eine Halteeinrichtung (28) f Or einen 
elektrischen MeGfuhler (30) zum Kontaktieren der 
Prufeinrichtung und ein Paar Positioniermechanis- 
men (16, 24) zum selektiven Bewegen sowohl der 
Oberflache'(82) als auch der Halteeinrichtung (28) 
unabhangig voneinander und aufeinander zu Oder 
voneinander wegaufweist. gekennzeichnet durch 
ein kompaktes Gehause (12. 42, 44), welches die 
Oberflache (82) umgibt und eine geschutzte Umge- 
bung schafft, dessen Integritat trotz der durch die 
Positioniermechanismen (16, 24) herbeigefuhrten 
Bewegung sowohl der Oberflache (82) als auch der 
Halteeinrichtung (26) aufeinander zu oder vonein- 
ander weg entlang einer Heranfuhrungsachse bei- 
behalten wird, wobei jeder einzelne des Paars von 
Positioniermechanismen wenigstens teilweise au- 
Berhalb des Gehauses (12, 42, 44) angeordnet ist 
und sich zwischen dem AuBenraum und dem in- 
nenraum des Gehauses (12, <*2, 44) erstreckt. 

2. Prufstation nach Anspruch 1. dadurch gekenn- 
zeichnet, daft das Gehause einen im wesentlichen 
nermetischen AbschluB urn die Oberflache herbei- 
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fuhrt. 



sind. 



3. Prufstation nach Anspruch 1, dadurch gekenn- 
zeichnet, dafl das Gehause eine Abschirmung ge- 
gen elekiromagnetische Storeinflusse schafft. s 

4. Prufstation nach Anspruch 1, dadurch gekenn- 
zeichnet, daG das Gehause (12, 42, 44) mehrere 
elastische. jeweils mit einer Offnung (52) versehene 
Schichten (50) zum Beibehalten einer umgebungs- 10 
geschutzten Integritat um die Oberflache (82) trotz 
einer Bewegung der Halteeinrichtung (28) hin zu 
Oder weg von der Oberflache (82) durch den Posi- 
tioniermechanismus (24) aufweist, wobei der Posi- 
tioniermechanismus (24) einen Korper (26) umfaRt, is 
welcher sich bewegbar zwischen der auGeren Um- 
gebung und dem Innenraum des Gehauses (12. 42, 

44) durch eine der Offnungen (52) erstreckt und in 
bezug auf das Gehause (12, 42, 44) ohne ein Ver- 
letzen der Integritat der geschutzten Umgebung be- 20 
wegbar ist 

5. Prufstation nach Anspruch 4, dadurch gekenn- 
zeichnet, daO das Gehause (12, 42, 44) wenig- 
stens eine abdichtende Platte (55) aufweist, die in 25 
bezug auf den Rest des Gehauses (1 2, 42, 44) be- 
wegbar ist und durch die sich der Korper (26) hin- 
durcherstreckt. wobei eine der elastischen Schich- 
ten (50) auf der abdichtenden Platte (55) ange- 
bracht ist und sich zusammen mit der Platte injpe- _ 30 
zug auf den Rest des Gehauses (12, 42, 44) be- 
wegt. 

6. Prufstation nach Anspruch 5, dadu/r^g^e/in^^^- 
zeichnet, daft die abdichtende Platte (55.) g!ejten^"^5~ 
in bezug auf den Rest des Gehaus.e^^l2^42;.4 : 4)'c^.^ 
bewegbar ist. • . - - 

7. Prufstation nach Anspruch 1, gekennzeichnet 
durch eine Plattform (12 ; 42) : welche eine Viel2ahL..*ifl 
von Halteeinrichtungen (23) und einen dritten Posi- 
tioniermechanismus (14a, 14b, 14c, 14d) zum se- 
lektiven 3ewegen der Plattform (12, 42) und da- 

. durch zum gemeinsamen Bewegen der Vielzahl 
von Halteeinrichtungen (28) hin Oder weg von der 
Testeinrichtung tragt. 

8. Prufstation nach Anspruch 7. dadurch gekenn- 
zeichnet, da5 die mehreren Halteeinrichtungen 
(28) unabhangig voneinander auf der Plattform (12, so 
42) bewegbar angebracht und somit getrennt zur 
Testeinrichtung Oder weg von dieser bewegbar 
sind. 

9. Prufstaiion nach Anspruch 7. dadurch gekenn- 55 
zeichnet. daB samtliche Positioniermechamsmen 
(14 ; 24: 14a. "i^'c. 14c. Md) wenigstens teilweise 
aufterhalb des Gehauses (\2. 42. ^4) angeordnel 



10. Prufstation nach Anspruch 1, dadurch gekenn- 
zeichnet, daG der Positioniermechanismus (15) 
zum selektiven Bewegen der Oberflache die Ober- 
flache (82) relativ zur Halteeinrichtung (28) in einer 
Richtung im wesentlichen parallel zur Ebene der 
Oberflache (82) bewegen kann und daB das Ge- 
hause (12, 42, 44) mehrere in bezug zueinander 
und in bezug auf den Rest des Gehauses (12, 42, 
44) verschiebbare Platten (72, 74, 76, 78) aufweist, 
wobei jede Platte (72, 74, 76, 78) und Offnungen 
(72a, 74a, 76a, 78a) unterschiedliche GroGen auf- 
weisen und der Positioniermechanismus (16) zum 
Bewegen der Oberflache (82) einen Korper (15) 
aufweist, welcher sich durch die Offnungen (72a, 
74a. 76a, 73a) in den Platten (72, 74, 76, 78) zwi- 
schen der AuBenseite und dem Innenraum des Ge- 
hauses (12, 42. 44) hindurcherstreckt und in dieser 
Richtung relativ zum Gehause (12, 42, 44) beweg- 
bar ist wobei die Platten (72. 74, 76, 78) in der Lage 
sind : eine umgebungsgeschutzte Integritat um die 
Oberflache (82) trotz der Bewegung des Korpers 
(16) in dieser Richtung beizubehalten. 

11. Prufstation nach Anspruch 1, dadurch gekenn- 
zeichnet, daf3das Gehause (12, 42 : 44) einen obe- 
ren Kastenabschnitt (42), welcher in einer vertika- 
len Richtung relativ zu einem unteren Kastenab- 
schnitt (^4) bewegbar ist, wahrenddessen eine Ab- 
dichtung um die Oberflache beibehalten bleibt. 

~T2. Prufstation nach Anspruch 2. dadurch gekenn- 
^^ : .rze^haet-da3idas:Gehause eine Abschirmung gs- 
ir~' - ge'rr'Licht-bietet. 

. 1.3. .Prufstation nach .Anspruch 1 ; dadurch gekenn- 
zeichnet. daf3 das Gehause (1 2, 42. 44) eine Off- 
nung zum Scharfen eines Zugangs zu der Oberfla - 

, .... :che (£2), um zu ermoglichen, mehrere unterschied- 
liche Testeinrichtungen durch die Offnung auf der 
Oberflache anzuordnen, und eine Tur (53) zum se- 
lektiven SchlieBen der Offnung aufweist. wobei je- 
der Positioniermechanismus (16, 24) eine mecha- 
nisch uberf uhrende Bewegung zu der entsprechen- 
den einen Oberflache und dem Halter durchfuhren 
kann : wahrend die Tur geschlossen ist. 

14. Prufstation nach Anspruch 11, dadurch gekenn- 
zeichnet, daftdie Halteeinrichtung (28) durch ihren 
jeweiligen Positioniermechanismus (24) sowohl hin 
zu demoberen Kastenabschnitt (42) als auch wee 
von diesem sowie seitlich in bezug auf diesen be- 
wegbar ist. 

15. Prufstation nach Anspruch 11, gekennzeichnet 
durch eine weitere Halteeinrichtung (23) fur einer. 
weiteren eleklrischen MeOfuhler (30) und einer 
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weiteren Positioniermechanismus (14a, 14b, 14c, 
14d), wobei jede Halteeinrichtung (28) durch den 
oberen Kastenabschnitt (42) des Gehauses abge- 
stutzt ist und der obere Kastenabschnitt durch den 
weiteren Positioniermechanismus bewegbar ist, 
um beide Haiteeinrichtungen (23) im Einklang mit- 
einander zu bewegen. 

16. Pruf station nach Anspruch 1, gekennzeichnet 
durch eine weitere Halteeinrichtung (28) fur einen 
weiteren elektrischen MeGfuhler (30) und einen 
weiteren Positioniermechanismus (24) zum Bewe- 
gen der weiteren Halteeinrichtung (28), wobei ein 
oberer Abschnitt (42) des Gehauses wenigstens 
ein Paar von Offnungen (52) jeweils zum separaten 
Aufnehmen des Einsatzes eines jeweiligen mecha- 
nischen Korpers (26) von einem jeweiligen Positio- 
niermechanismus (24) in das Gehause zum Bewe- 
gen eines jeweiligen elektrischen MeGfuhlers (30) 
festlegt. 

17. Verwendung einer Pruf station nach einem dervor- 
hergehenden Anspruche zum Prufen einer Testein- 
richtung. 



Revendications 

1 . Station de controle. comprenant une surface sensi- 
blement plane (82) destinee a tenir un dispositif de 
test sur la dite surface (82), un porte-sonde (28) 
pour une sonde electriqueJ30) destinee a venir au 
contact du dispositif de test,,, et une paire de meca- 
nismes'cle pqsjtlonr^m 

placer s e 1 1 e c t i ve m eYi j ; fu Qpu Taulre de la dite sur- 
face (32) et d u_ "d it port e~son (25 ) . independarri- 
ment Tun de' I'aufre/en'ies rapprochant ou en les 
eloignant : caracterisee par une'ehceinte compacte 
(12, 42, 44) entourantja dite surface (82) et procu- 
rant un environnement jegule\ et dont i'integrite 
peut etre maintenue en depit du deplacement, ope- 
re par les dits mecani'smes de positionnement (16 : 
24), de chacun de la dite surface (82) et du dit porte- 
sonde (23), respectivement. les rapprochant ou les 
eloignant selon un axe d'approche, chacun de la di- 
te paire de mecanismes de positionnement (16, 24) 
etant situe au moins partiellement a I'exterieur de 
la dite enceinte (1 2, 42, 44) : et s'etendant entre I'ex- 
terieur et I'interieur de I'enceinte (12. 42, £4). 

2. Station de controle selon la revendication 1, dans 
laquelle la dite enceinte realise un joint d'etancheite 
sensiblement hermetique autour de la dite surface. 

3. Station de controle selon la revendication 1. dans 
laquelle la dite enceinte realise un blindage vis-a- 
vis d'une interference electromagnetique. 



4. Station de controle selon la revendication 1 , dans 
laquelle la dite enceinte (12. 42, 44) inclut une plu- 
rality de feuilles resilientes (50) comportant chacu- 
neuneouverture (52) en elle et destinee a maintenir 

s I'integrite de I'environnement regule autour de la di- 

te surface (82) en depit du deplacement, opere par 
le dit mecanisme de positionnement (24), qui rap- 
proche ou qui eloigne le dit porte-sonde (28) de la 
dite surface (82), le dit mecanisme de positionne- 

10 ment (24) incluant un element (26) s'etendant, de 
facon mobile, entre I'exterieur et I'interieur de I'en- 
ceinte (12, 42, 44) a travers Tune des dites ouver- 
tures (52) et pouvant se deplacer par rapport a la 
dite enceinte (12, 42, 44) sans rompre I'integrite de 

*5 i'environnement regule. 

5. Station de controle selon la revendication 4, dans 
laquelle la dite enceinte (12 : 42, 44) inclut au moins 
une plaque d'etancheite (55) qui peut se deplacer 

20 par rapport a la partie restante de la dite enceinte 
(12, 42, 44), eta travers laquelle depasse le dit ele- 
ment (26), I'une des dites feuilles resilientes (50) 
etant montee sur la dite plaque d'etancheite (55) de 
maniere a se deplacer a I'unisson de la dite plaque 

25 (55) par rapport a la partie restante de la dite en-" 
ceinte (12. 42, 44). 

6. Station de controle selon la revendication 5, dans 
laquelle la dite plaque (55) peut se deplacer en glis- 

30 sant. par rapport a la partie restante de la dite en- 
ceinte (12. 42, 44). 



. 35 
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Station de controle selon la revendication 1, in- 
cluant, en outre, une plate-forme (1 2, 42) sur laquel- 
le est montee une pluralite des dits porte-sondes 
(28), et un troisieme mecanisme de positionnement 
(14a, 14b : 14c : 14d) destine a deplacer selective- 
ment la dite plate-forme (12, 42), deplacant ainsi a 
I'unisson la dite pluralite de porte-sondes (23) en la 
rapprochant ou en I'eloignant du dispositif de test. 

Station de controle selon la revendication 7, dans 
laquelle la dite pluralite de porte-sondes (23) sont 
montes, de facon mobile, sur la dite plate-forme (1 2, 
42), independamment les uns des autres, de ma- 
niere a pouvoir se depacer separement, en se rap- 
prochant ou en s'eloignant du dispositif de test. 



9. Station de controle selon la revendication 7, dans 
50 laquelle la totalite des dits mecanismes de position- 
nement (1 4, 24 : 1 4a, 1 4b, 1 4c : 1 4d) sont situes au 
moins partiellement a I'exterieur de la dite enceinte 
(12. 42. 44). et s'etendant entre I'exterieur et I'inte- 
rieur de I'enceinte (12. 42 ; 44). 

55 

10. Station de controle selon la revendication 1, dans 
laquelle le dit mecanisme de positionnement (16) 
destine a deplacer selectivement la dite surface 



"test Available Copy 



15 



EPO 573 183 B1 



16 



peut deplacer la dite surface (52) par rapport au dit 
porte-sonde (28) selon une direction sensiblement 
parallele au plan de ta dite surface (82). et dans la- 
quelle la dite enceinte (12, 42. 44) inclut de multi- 
ples plaques (72. 74, 76, 78) pouvant glisser les 5 
unes par rapport aux autres et par rapport a la partie 
restante de la dite enceinte (1 2. 42, 44), chaque pla- 
que (72. 74, 76, 73) et ouverture (72a, 74a, 76a, 
78a) etant de taille differente, et le dit mecanisme 
de positionnement (16) destine a deplacer selecti- ?o 
vement la dite surface (82) inclut un element (18) 
s'etendant a travers les dites ouvertures (72a, 74a. 
76a, 78a) des dites plaques (72. 74, 76, 78), entre 
I'exterieur et Tinterieur de I'enceinte (12, 42, 44), et 
pouvant se deplacer selon la dite direction par rap- 1$ 
port & la dite enceinte (1 2. 42, 44). les dites plaques 
(72. 74, 76, 78) etant aptes a maintenir Pintegrite de 
I'environnement regule autour de la dite surface 
(82) en depit du deplacement du dit element (18) 
selon la dite direction. 20 

11. Station de controle selon la revendication 1, la dite 
enceinte (12, 42, 44) comportant une partie carree 
superieure (42) pouvant se deplacer selon une di- 
rection verticale par rapport a une partie carree in- 25 
ferieure (44) tout en maintenant une etancheite 
autour de la dite surface. 



pouvant se deplacer sous Taction du dit mecanisme 
de positionnement supplemental de maniere a 
deplacer a Tunisson les deux dits porte-sondes 
(28). 

16. Station de controle selon la revendication 1, in- 
cluant un porte-sonde supplemental (28) destine 
a une sonde electrique supplemental (30) , et un 
mecanisme de positionnement supplementaire (24) 
destine a deplacer le dit porte-sonde supplementai- 
re (28), une partie superieure (42) de la dite encein- 
te definissant au moins une paire d'ouvertures (52) 
destinees chacune a recevoir separement I'inser- 
tion d'un element mecanique respectif (26) dans la 
dite enceinte a partir d'un mecanisme de position- 
nement respectif (24) de maniere a deplacer une 
sonde electrique respective (30). 

1 7. Utilisation d'une station de controle selon Tune quel- 
conque des revendications precedentes afin de 
controler un dispositif de test 



12. Station de controle selon la revendication 2, dans 
laquelle la dite enceinte realise un blindage vis-a- 30 
vis de la lumiere. 



13. Station de controle selon la revendication 1, dans 
laquelle la dite enceinte (12. 42. 44) co mpp rte une — ^ 
ouverture assurant un acces a la dite .s-y dace (82) 35 
afin de permettre a differents disposttifs-'de test 
d'etre places sur la dite surface a travers la. dite 
ouverture, et une trappe (68) destinee a ferm'erlse- 
lectivement la dite ouverture, chaque mecanisme 

de positionnement (16. 24) etant ajpie a tranferer. ~*o 
mecaniquement un deplacement a-i'uncorrespon- 
dant de la dite surface et du dit porte-sonde alors 
que la dite trappe est fermee. 

1 4. Station de controle selon la revendication 1 1 , dans 45 
laquelle le dit porte-sonde (28) peut se deplacer 
sous Taction de son mecanisme de positionnement 
respectif (24) en se rapprochant et en s'eloignant 

de la dite partie carree superieure (42), laterale- 
ment par rapport a celle-ci. so 

15. Station de controle selon la revendication 11, in- 
cluant un porte-sonde supplementaire (23) destine 
a une sonde electrique supplementaire (30), et un 
mecanisme de posittonnemeni supplementaire ss 
( 1 4a. 1 4b, 1 4c, 1 4d). chaque porte-sonde (2S) etant 
suppcrte par la dite partie carree superieure (42) de 

la dite enceinte et la dite partie carree superieure 
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